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(57) Abstract: A lithium ion 
polymer secondary battery 
comprising an electrode exhibiting 
excellent adhesion between a 
current collector and an active 
substance layer, excellent 
conductivity and enhanced cycle 
capacity sustaining characteristics 
in which an adhesion layer for 
bonding the current collector 
and the active substance layer 
is stable against organic solvent 
in electrolyte and exhibits long 
term shelf life and corrosion of the 
current collector due to strong acid, 
e.g. hydrofluoric acid, produced 
in the battery is suppressed. The 
lithium ion polymer secondary 

battery comprises a positive electrode formed by providing a positive pole active substance layer containing a first binder and an 
active substance on the surface of a positive pole current collector, a negative electrode formed by providing a negative pole active 
substance layer containing a second binder identical to or different from the first binder and an active substance on the surface of a 
negative pole current collector, and electrolyte. A first adhesion layer is provided between the positive pole current collector and 
the positive pole active substance layer and a second adhesion layer is provided between the negative pole current collector and the 
negative pole active substance «ayer wherein the first and second adhesion layers contain a third binder and a conductive substance, 
respectively, and third binder is a polymer compound obtained by modifying the first or second binder with a modifying substance. 
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Afftn, 16^119, 21tOW^ &tff£«IJil3, 17<h 

^**i 9,21 h<D^m^\z\tmn^mmtEV, ^<Dmn^m<D^ 
\z& r)^o^muft\z&\ir&m^<Dn^mmzftfrft. mm t m,^m< mwz 

\z£<o, mmmi9, 2 i^*©a«W!£^fBi±u :©i«H9, 2 it 
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&misxmm2tizmvimmi 3, 1 7 (D&mhfaji-is^&zLt&x&z.niz, 
*5&m\z&vz>mmm 19, 2111 x h^^^xn^^opi 

^-rSi^S^S^tJttSELT* 19,21 

m 1 2 19, 21 nmt^m. mmz&fe-n&z z t. 

ifim^n%itnb. m®mmizm^ztiz>mix\z$B2mmm-e$>iQ, 

tDIfl/>, #U^DDhij7;i/tnifl/>, PVdF, 7yflSlf^U5r> 

j&H&tf&tl*. ^77 & n?>Mtis t tx«> x^w>, x?-u 

>, ^s?x>, Mttrx;^ Sik-;K x^u;«. 7^y;i/»*^;K ^ 
<?-)V\£—)V*rh>s x^u^t^f, T^UD-hu;K aMfcifxy5*>, 

— *W«-r«. **te4&Kfctttfc&0. 5~3 0 tim. 0 %^K±.(Dm 
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mn&WM) #13/87 — 50/50 H?il)i:5^bTS-tI©77U- 
^STT^. »j»fctt^^^;PT"fe hT^ K (DiMethylAcetamide, £TF> DMA 

12, 1 6 ±120^-5 bTDISlbtfiSg 1 mS-W, 2 $M 

ffStfO. 5~3 0 jtimOilM2ffl 1 9, 2 1 SWTSIEffiXfciftfil 
$1#:12, 16SMt§. M©^fI19, 2 1 ©jp£tel~l 5 Aim 
ifin * b tr>„ h^©IE@m«# 1 2 <£>#IJ£ bTteA 1 ?g#\ 1 6 

=£WT5IEfilfe*{fcl 2±fcF£^-:7V— FfeK:<k D&ftbTftfilU EEMt 

#> 2 0-2 5 0/imi:)5:SJ;pl:Mt5. COi5Clt*f6ior^*» 
ffiMl lRtf:£583B<0— 4$^-r?»o 

Affil 4&-gtsz£&fflSt£TZo Mt&ttfc&m^mte* 9ft. ±3&<o 
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lt«s?scji 1 8 §^bTt><kVi„ ^vtjeu 1 1 tn,mnm 1 8 i 4 

S U — K te-Zti^ftJEWMMfc l 2 Rtf^S^Ste 1 6 teig&U II ft 
<S*i«!l 1 > 

^Ui^l/>iSAy^fcAnTK^A°^^b, PVdF^0©JR^*^5 OkG 

fcPVd Fijft*£^ U 1/ >«/1 y ^ «fc D Btffi 1/ T^fft#H^t£# U MI3 1 
snm%T & V )Vmi£mWL2 6 0 g^}:PVdF^U8 O'Cfc&JtU X 
^U;«7K»tttE«$"&T±IB^a: (2) t^t^7 7hl^tj;D^t 
fz.T 9 VJVMtf^y HfcP Vd F (Acrylic Acid graft ing PolyVinylidene 
Fluoride, £TF, AA-g-P V d F «hV>5.) *-&J5Rbfe. 

£jfc»*©*y->:7>£&&u pvdFtc^^^ ha^jR^ujtT^u;wBio 

^>15I^tJ;^i^ifL, AA-g-PVdFW77 hftStlfcX^U 
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<mnw2> 

vmrnn* 1 5 mm% )vm*Mffi. 2 6 0 gc u it&jw&&i&w itm 
<mmm3> 

<3US0H> 

<jti£#i i > 

<Jfctt«2> 
<it$£#!3> 

Sf§ 3 £r»3!l£ tT TtJJ!££ tlTWPVdF-HFP03#'J T-^ffl^bfeo 
<Jt^4> 

^teGMI* lli%^n h>K^tr*S?K2 6 0 0 gKzUfcfiWa^Jfcfll l 

gitgey i~4 Rtxjttt^j i~4 r#e>tifc^ 3 &m ^xi^yommum. 
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i~4 Rixjt^j i ~ 4 t# e. nfef§ 3 ^gij s^n^n 4 g ^-omm. 

U ^(Z)D->/JH:DMA 5 6 g£}febDbT6 0 'C^TjJD^b/^^&ii^b^ # 
ftin^£«Slgb7t 0 

#rr, mmm 1 ~ 4 R^jt^j 1 ~ 4 -e#e,n^ 3 mmM&m^-rmmvrc 
z.n<E> (Dmm&^n^enm 3 0 mm, s$ 200mm, mzi 4 jj.m<D^m%m, 

JJgbfcC u?mci$— K:M?b, -€-CD±fC, i l Omm, fi£ 1 0 Omm, J¥£ 2 

f^iSb^^^^^^^D^^TS ot:, 5aM©gi^ofco mz, & 

bT^<5A 1 ^trSit_h^^l 0 Omm/#©iiSl?3l-p31D-LtfT, A 1 $&# 

5fe-r, ii^j i ~ 4 stKit^ii i~4 t# e, tife^ 3 ^^j^n-^n 2 g 

:?$SU&b, C<Dit>y;HCDMA2 0 0 g$iJDUT6 0'CMiWe« 
#U ^Uv-^«hbfeo ei CD^(- H:^®^ 1 5 0mVg©»*8 sR 

5U- £»»bfc. #V^, IE@m«#:<hbTjp^2 Ojcim, "Pi2 5 0 Mm(OA 
1 fS£fl§jftU £<Z>A 1 «lcJhlBil«bfc«#J1^9>J-*K^^-^U— Fj* 
t: J: D aitT«j|U,fijftto?&tIJ?$ S 1 0± 1 um<DmmPilzfflffllsfZo 
^M@Mm^tVxm^ 1 4jttm, 1B2 5 0jum©Cufg£/B5ftU ^©Cu 
fg^M K: ±ffifH m b &*J| X ^ U - * H 2 ? — 7 V— K 8k \Z «k 0 b TffiJft 
b, S£*fe&©3&*«J¥£& 1 0 ± 1 Mm<Dl5Hrtfc<Mllbfc. ^K, 1 K 
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L i PF 6 
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7th> 


8 0 



■en^n k # ^ — :/ ix— H^ic<fc o ^x b , d n e> ©iisi^ttsiEi^ 

®#:^^b>IBP^^i-S^tc:j[jnXb^:^^^— h/^3r— vWciR^U 
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1 0 OlM^WTofco *:<D'4k, 1 0 01M*;P©*JMft**A.fc5<'— 



WO 02/084764 



29 



PCT/JP02/03573 



^2 
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ioo +f--r ^ 




(D DMA \Zft 
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;h»c CUtt 










[N/cm] 








mmm i 
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16.46 
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© 


© 
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10.09 
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© 
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15.58 
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© 
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13. 15 
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\mmi 
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6. 89 


194 
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\mm2 
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0. 98 


157 
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1.96 
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4 msvcmm i~4 -eft e> n^s 3 it^j^n^nDMA ic^^K^firr & £ 
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mmzm^fz&mm\t. ttmm i~4©i3 ^mm^m^fc^mm\zit^xmm 

<mmm5~i ix.zstt.mM5, 6> 
r*%t^7 u;i^7Ki&?£2 6 0 s^n^nmMvr^o pvdFt*§ 

^Ux^l/>$g/\°>;/^K:AtlT^S/1y^U PVdF^©fJKHi^5 OkG 
yt^i^tnA^heo^r^itTr^ilfUc. Wz, rH$t#Jb 
fcPVdFi^^Ux^^^/v^iDMlTtigll^l, 1 51 
m%7?VJl/M7kmm2 6 0 g4>l;PVdF$ft^L T8 0*C^j#U, T^U 
;Pm7K»££KJfr£i*TAA-g-P V d F £^/&U7c 0 

&&^<D1^>:7>£$P&U PVdFlC^77 hm&KJfcVtzT 2 V frm.<D 

w>m*mi£\z &Qm$:Mi£v, AA-g-p.vdFW7 7 Mt^n^r^u 

MSO^tf!l^^2«i% (Hi«il5K 7Ri% (fH3g#l6K 1 011% (HI 
»0 7X 1 311% 1 711% (I«0(I9). 2 5S1% (H^M 

10), 4 011% (^»011)> 111% (ttt£0»J5) M5 5II% (it$£ 

<it&mm2> 

mmm 5 ~ 1 1 Rixit^j 5 , 6 xnznrzfg 3 mmm&m^xtt$mffi 1 <z> 

Mft*^(D~Wffi^©i:^OK^^n^nfTV^ 9WAA-g-PVd 
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SE3 











m 3 mmm<D dma 


no im &)i>'&\z&vfz>.mM 


















© 


o 


O 


mmm6 


© 


© 


© 


mmm7 


© 


© 


© 


mmm8 


© 


© 






© 


© 


© 


mmm i o 


© 


© 


© 


^609 1 1 
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fcm&*—ut$cW'r2>£'j>m<DiJc,m&mn%i. zw&motJzmtmm&^zft*: 
*rx&mmm.&-rz> z\ t \z & d mz$mB-tz>mmx$> d , #a^:r;i^ m 
\z^m-r^zumm^u^)vxh^>o znizmvxr^ vjm&o^W}-&& 
5 5nm%(D&&w6xfe£>MA\z?h£mmxg-?. mm^r jv^mizmm-r^ 
(Diztemisxw^ztfimzo T?v)pmM<D^mm&&iwm%<D}t 
mm 5 « d m a iz mmtz < mm v &. 
wmmm©(DCumx.z$A i m\zM-r^>mmmu^x\t. m2\zm~?&o\z. 

AA-g-?V(iFX&misfrCum%LZ$Aim<DmM&mfe. AA-g-P V d F 

tp\z^&tiz>T? v)mm<D^mm^tmm'r^o jt»j6 (Dm^xfe^mm^ 

6fe9l6A^J:5C, AA-g-P V d F^D MA^O»#^t^T $> o 

7c^86 <h#A e>n^„ t # u ;wks©^ss^*« i mm% ©jt&M 5 -e 

AA-g-P V d FtpQTZ 'JMSO^f|iJ^i2~5 0«i%«l:$D, 
10-3 0 11% ui^t &m £ . 

mmmm®<D^ # jvigmmwrnsMxtt, m3\z^vtc^\z. wmuwt 
wmt&®®<Dmmm<DMmmzttT%mmm&mx\^ m. 3 <t d w e>3&^«fc 5 

TOtiS*® £ mm \Z. AA-g-PVdFcfCDT^U 
fl!l^2-5 0Ii%T*5tf, m^(DM«3U£bT^LT:J3D, 10-3 
011% t>W * L Vi £ £ § . 

<^»J1 2-1 6RtfJtJR09 7. 8> 
# U 1/ >fig A° y £ C XtlXM^ y&V, P V d F JR»4a*-en"6*l 
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9 0 k Gy mmm 12), 7 0 kGy (mMMl 3), 5 0 kGy (MMM 1 4), 
2 0 k G y 15), 1 0 k G y (Mmm 16), 130kGy (Jt^J 7 ) 

RZSO. 5 kGy (JtWil8) ^i^cn/tjl/.heoSrSItlTrl^ 
f&#tb7Co &tc, ri»fePVdFt^'jx^U>I/1y;7iD®!l}U 
T^Htf^BfU^U 1 51I%7^ U;^7k^2 6 OgtlCPVdFM 

mom &mfe \z&k> m&mm u AA-g-pydF^oy^'j ;n^<^w#j£- 

^nZ&tn^ftmffiMl 2-1 6^tKJt»!l7, 8<2fg3&t*3>J£ 
<Jtfei¥l5 3> 

2~i 6rotwj7, s T#enfc^ 3 mmm&m^xitmwmi 

f£l£<D<D^£^4^ W#^(D©^^I2I4^, MIS^(B)©^^0 5 
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»4 









^3 DMA 


1 00 im £ ;Hfc & W- 


Ml****: 




mmm 1 2 


0 


© 


0 


nmm 1 3 


0 


© 


© 


^Mffl 1 4 
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HJBM 1 5 


© 


© 


© 


mmm 1 6 


© 


O 


0 




X 


X 


X 




© 


X 


X 



0kGy*iO^l 3~1 6 t»MbfcAA-g-P V d F HtST 
feDMACiit§It^Tffe, ftJR»*&*9 0 kGy onffiMl 2TH 
^UfcAA-g-PVdFltilfi (85t) 4fcffifci|£itb&DMAte8#U;fc. £ 
nicMl/T, ®iR»a5^1 3 0 kGy(Difcs»i|7TteU 8fc*fc<£ljn*.TfcDMA^ 

MMiKDo c u $gR# a i rate#-r*s&»&ttifc-7?fciu m 4 ic^-r «k 5 \z, 

AA-g-PV dFT?mmVtcCum%.Z$A 1 fS©SMSF3&B^ AA-g-P VdF 

JR^ldUkGym Xttl 2 0 k Gy AA-g-PVdF©ff 

kGy*H©i^ ^7 7h^S7^U;i/^Wj:<, 12 0kGyM 
A A-g - P V d F C^iWIH C t^Hit^ 5 5tl§. 



QNQnnr.irv «rwn n^nftATfi^A 1 I > 
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-12 0 kGy^iSHF^TfeSCli^W^b^Zli^Jofeo 

y-120 kGyOPVdF^ffl ViT^ Ifc A A- g-P V d F «l*0ff I 
mm&2 0~1 0 0 kGyOPVdF^gitttlV^ili^t^ 

<mmm i i > 

ft-T, I3l§«i«!:UTl 71i%07^U;TOPVdFi:^77M^l 
£:AA-g-PVdF£2 gffljtbTCo ClCDAA-g-P V d F 2gi:iIilTD 

MA9 8g»u **:i?j-^*?iz&v)mmi<T#v^--mm£Ltz 0 mm&. 
mntvxitmmmi b om7g©»*8 g^jiicu ckdii^^^dm 

jEMMnfctlsTmZ 2 0 Aim, i|>12 5 OmmCDA 1 m^ffl^b, CKDAim 

^©^«)liP$^5 /imOg*l^ft§A 1 fg^#7to — ^@*«#<h 
LTl^lO/im, *s2 5 0mmOCuf$fflf C u m\Z±B&mUVrz. 

±ie^ i \zmisnz>&f&ftz-#-)i$ 2 Btr^-erT^^ t \z& d -e 

§f.nfcIEI^f lilfflX 7 U - Sit i^f A 1 fgJblCIE«iS4&K 
nfciiRiSlffl^ 7 U - *JP$ 2 5//m, *S2 5 OmmOiHIStiK-hKfcJBR 
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<»!S« 1 8 > 

>\Ztf77 bm&V1t±U{k^3£ (2) t^^tlS^til^f (MethacrylicAcid 
grafting PolyVinylidene Fluoride, MA-g-P V d F) tl/fc^ttllJIWl 

1 9 > 

<mmm2o> 

m& 1.2 gia^T^tti^^^^^w^^H^sa^x 10.7 mm% 
<mmm2 i> 



overworn /Wn rv?nftA7ftdAi I > 
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<mmm2 2> 

<mmm 2 3 > 
<nmm24> 

<mmm 2 5 > 

<mwm 2 6 > 

tttlSt 3 3/6 7£L£^te|ii»ill 7i»iWSlfc, 

<H»!I 2 7 > 

n&wn£<Dnmit & 14/8 6 -hu^^^js^i 1 7 iiwut^mms^L- 

fee 

<^^J2 8> 
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<\m.m 9 > 
<Jt«0Sl o> 

ifiiiix^'j-oif^sAA-g-pvdF^e^jv^i:, 
<itmm 1 1 > 

JB ^Xffl X y U - O^Jt^ll $AA-g-PVdF*f,7^U ;«XX 5^ - 

gfiiiix? u -<Dmmm& aa-s-f v a f a> u # >*mbk:, 

«DMA*e^f;HfMK>l 0 8 gt^;Ky^MK>7 2 g 
<Jt«^ll 3> 

mmmmnim x?v -<Dmmm sAA-g-pvdF*6x^ ^mm \z % 

^DMA^&^fJVX^h>l 0 8 g b.* l ?)V<iV??-)Vfr h>7 2 g <Z>^ 
<Jtttm 4> 
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otmm 1 5 > 
<kmm i 6 > 

<J£t£M> 

^m^ptfi/>2 on^, ^iifi/>4 0K*^stKMm> ? x5 i ;i/4 on 

$m u > ©fi 3 mmrnx & % ^m^-^mmm \z & zbm omm&mfr 

© mmmoyyfcykm (hf> iztt-tzmmfc&mmzuwi 
mnmi 7-2 8s.t^jt^M9~i Q\z^^xn^nrz.mMM^-r^WM 

mSFd 1 7 ~ 2 8 SitXJtWJ 9 ~ 1 6 \Z$$ l^T# e>tlfeIE®S.^^CDiEMS 

mizwmv. i ommm<DMnfc%^±^iz3\^v$>tfTft%)nm&%\£m 
&-?(Dizftfrz>ti%:®\j£Lf£o ^om&n^&mmzj: vmmisfro 

mMM 17-28 S.lXJtW!l 9 ~ 1 6 Ki:J3^T#£ti;fc>— h #C<E>mf&£3fc#t 
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A : — MMm?Z>, 
x : m-kT&o 



QMcrw^in- ✓wo nonetA7fiAAi i ■> 
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ttmw io~i3 & wr s MmMn&<Dmaam&±g; < , mmmz . 
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xmmmi 7~2 8tit nmmizimmmmi,tc\zibfrfrt)Z>'r®Mm&^-t 
<e> mmm&yyi&m <hf) izM-r^mm^mmmm 

® mmm<Dmwnm\ztttz>®mvkum. 

JtttfV 9 ~ 1 6 0^*^f^Jt^ 17-28 T«^tlH®^§l^t!l^-r 

17-2 8f£®FW£§— "C\ ilfUm^fc, 
<E> •y--f^MiM#ftlC!i 

jt«E^9 — i 6©8o zjimz&^&tm-mmi 7 — 2 s-m^ti 

<mmm 2 9 > 

^lR^l2ifi©i^iUTl 7Si%CD7^UM^U7^ 
ft; tf— U 5?>£^:7 bm&Vtzmft^ttm (Acrylic Acid grafting 
Polyvinyl idene Fluoride, OT, AA-g-PVdFt^5.) ^2gffltbfco 
I©AA-g-PV d F 2 gl;g|iLT^/f;y7t h75 H 
(DiMethylAcetamide, ^T, DMAt^o.) 9 8g£^*HlU tf^v^-T If IC 
cfc D ^lt^ 1 2 fct*^^^ L}fe 0 Ilf«»tbXl 1 Stttt 

n-^tl8 gffiitU ^©#I^$DMA8 0 z\ZftWL^Xmim$m2ftWL 

m^n^nmuvtco z\om 1 s:^2^m^^±iBM*si#^^fcip^T 

A^X. JEMMMfcti^Tm-Z 2 0 Mm, ipg2 5 0mm©A 1 fg^ffljftU £ 



oxicnnrtirv ,-wn nc>neuL7 aa A 1 I > 
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$10/zms 5 Omm<DCuffi&mMV, £<DC uf§lC_fcf3©5I$ibjfc^ 2 
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Sr^bfc. §&nfctisuiiiifflX7 y c u m±fc 
jEMtnmny- b tM.m%mizmmv. »»*&*ftffirrs -i^oy-h 
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<HJS#!I 3 0 > 

^tlO. 1 #m<hLfci^m»J2 9tTO;LT'J^A^t>^'jT- =. 
<HM0!l 3 1 > 

^n2 0 MmtlOTBM2 9 t^ifcUT'J^Mt>^'jT^ 
<H5M 3 2 > 

mimmmtmimm^mm^<Dmmit m i mmm/m i sue 

-6m 3/8 7 £LfcE^«3fctt«2 9iR|»fcl/TU^Mt>*U7-Z 
<HM#I 3 3 > 

^7 5/2 5 «fcbfc^«H»J2 9 tRflllCUTU^^A-r^^UT— — 
<^J£^J3 4> 
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<mmm3 5> 
<^^y 3 e > 

^ 1 Rum 2 ^*»fc^tti«^m^^J^^n^n^ab^^^»!i 2 

<Jt^f!ll 7> 
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